
THE TWO TONDITIONI VILIO TAURIMINE 
US 20170294567A1 

( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No . : US 2017 / 0294567 A1 

KOBAYAKAWA et al . ( 43 ) Pub . Date : Oct . 12 , 2017 

( 54 ) LED MODULE 
( 51 ) ( 71 ) Applicant : ROHM CO . , LTD . , Kyoto - shi ( JP ) 

( 72 ) Inventors : Masahiko KOBAYAKAWA , Kyoto - shi 
( JP ) ; Tomoichiro TOYAMA , Kyoto - shi 

Publication Classification 
Int . CI . 
HOIL 33 / 60 ( 2006 . 01 ) 
HOIL 25 / 075 ( 2006 . 01 ) 
HOIL 33 / 62 ( 2006 . 01 ) 
U . S . CI . 
CPC . . . . . . . . . . . HOIL 33 / 60 ( 2013 . 01 ) ; HOIL 33 / 62 

( 2013 . 01 ) ; HOIL 25 / 0753 ( 2013 . 01 ) 
( JP ) ( 52 ) 

( 21 ) Appl . No . : 15 / 634 , 602 
( 22 ) Filed : Jun . 27 , 2017 ( 57 ) ABSTRACT 

( 63 ) 
Related U . S . Application Data 

Continuation of application No . 13 / 638 , 248 , filed on 
Sep . 28 , 2012 , now Pat . No . 9 , 722 , 157 , filed as 
application No . PCT / JP2011 / 059014 on Apr . 11 , 
2011 . 

An LED module according to the present invention includes 
an LED unit 2 and a case 1 , where the LED unit includes an 
LED chip 21 , and the case 1 includes a main body 11 made 
of a ceramic material and a pad 12a on which the LED unit 
2 is mounted . The outer edge 121a of the pad 12a is 
positioned inward of the outer edge 2a of the LED unit 2 as 
viewed in plan . These arrangements prevent the light emis 
sion amount of the LED module A1 from reducing with 
time . 

( 30 ) Foreign Application Priority Data 

Apr . 9 , 2010 ( JP ) . . . . . . . . . . . . . . . . . . . . 2010 - 090712 

A5 

i § 13a 4 21 ( 2 ) 12b 4 13b 11c lla 
. IS 

2 . 

. 
* 

* * 
I 6 * * . 

15a 14a 150 15d 14b 



Patent Application Publication Oct . 12 , 2017 Sheet lof 11 US 2017 / 0294567 Al 

FIG . 1 

11c 12a 12b 11a 11b 
ill Fillulu I lini 

if Illullll - Ell 

?? III ??? 
14 21 ( 2 ) 3 16 



Patent Application Publication Oct . 12 , 2017 Sheet 2 of 11 US 2017 / 0294567 A1 

FIG . 2 
A1 

1 5 13a 4 21 ( 2 ) 12b 4 13b 11c 11a 

WIN 

15a 14a 150 15d 14b 

FIG . 3 

5 13a4 12a 21 ( 2 ) 4 13b 11c 11a 

. . " 11 . 14 
15a 14a 15b 15d 14b 

FIG . 4 
13a 21 ( 2 ) 

X 12a 
W 

. 1 . ! ! . 

. . T 
! 
. ! 

. 

. 
1 

. 11c 
et het wat 

I 
T ' , 11 

M 

N 11 ( 1 ) 
ZELECZEZCCOLIEEL 

121a 

15a 15b 
14a 4a 156 



Patent Application Publication Oct . 12 , 2017 Sheet 3 of 11 US 2017 / 0294567 A1 

FIG . 5 

14a 14b 



Patent Application Publication Oct . 12 , 2017 Sheet 4 of 11 US 2017 / 0294567 A1 

FIG . 6 
A2 A2 1 

11c 12a 12b 11a 11b 

* 13b 13a + 
VII L . 
VIII 

VII 
J VIII 

E HHhH 
4 21 22 3 16 



Patent Application Publication Oct . 12 , 2017 Sheet 5 of 11 US 2017 / 0294567 Al 

FIG . 7 
A2 

| 513a 4 22 21 413b 11c11a 

. 

T 

\ \ " { } " / ?? 
| 156 14 156 10 15 16 

. 

FIG . 8 
A2 

{ 1942? 1195 1 
[ TAS 

156 a ib lia 140 
irst 

? ? " r 
f 

15a 14a12a 15b 154 14b 

FIG . 9 

13a ?8 / 
* * 

1 * 

* . - 

- { 

1 fic ) 48 % ipt 11 ? 

li * 

" 
= 

if y ' 

ly , 

tit 

W???? , ???ly ; 
? : - 11 ( 1 ) 

121a 
| 17 

| 12a 
15b 15a 12a 

| 146 | 14a 



Patent Application Publication Oct . 12 , 2017 Sheet 6 of 11 US 2017 / 0294567 Al 

FIG . 10 
A3 

\ 11c 12a 12b 11a 11b 

11 

xL ??? + 13b 
TXT 

XIIL jXII the p? 



Patent Application Publication Oct . 12 , 2017 Sheet 7 of 11 US 2017 / 0294567 Al 

FIG . 11 
A3 

LA 121 ( 2 ) 12b413b 11clla 

11 " > { { " 

F " ! “ KS : : : : : : 

148 156 15 140 
FIG . 12 

A3 

( 5 12a 21 ( 2 ) 4 136 11clla 
* 

. 

: mit ? + F 

444 ” 

14a 15 14a 1 15 146 15d 14b 

- | FIG . 13 

13b 21 ( 2 ) ht 
t 

: 11 2a ̂ 
12b 

* * | 11c * 
. 

11 " 
T : 

T · 

· 

?? - 11 ( 1 ) 121b 

15 . \ / 15d 
14a14b 



Patent Application Publication Oct . 12 , 2017 Sheet Sof 11 US 2017 / 0294567 Al 

FIG . 14 
A4 

( 11c 12a 12b 11a 11b 

??????? 

XVf 
XVI fXVI ???? 

# ?? ??? 
21 22 3 16 



Patent Application Publication Oct . 12 , 2017 Sheet 9 of 11 US 2017 / 0294567 A1 

FIG . 15 
A4 

2 21 4 13b 11c 11a 

. . . 

i 11 
VAN ! ASS - - = = = 

14a 15c 12b 15d 14b 

FIG . 16 
A4 

1 
- On 22 21 4 15 116 11a 13b 11c 11a 

! . 

II 
I 

= = = = - = = = - - - - - 

14a 12a 15b 15d 14b 

FIG . 17 

2 / 21 13b 722 . ! ! 

. 

1 2a 72 11c . 
. . . . ) " 

172 . 
. 

11 " . 
. 

161 ) 12b 
121b 
15c ZELENIEEEEEEE TIME IT 

15d 
14a 14b 



Patent Application Publication Oct . 12 , 2017 Sheet 10 of 11 US 2017 / 0294567 Al 

FIG . 18 
A5 

1513a 4 21 ( 2 ) 12b413b 11clla 

} 

; PM “ ? 156 14 15 . 1 14 % 



Patent Application Publication 0ct 12 , 2017 Sheet ii of ii US 2017 / 0294567A1 

FIG . 19 
Prior Art 

95 o3 
? 

??????????????????????????? ? , - - ? ?? 

, , , , , , , ? 

- 

1 

92 



US 2017 / 0294567 A1 Oct . 12 , 2017 

LED MODULE 
TECHNICAL FIELD 

[ 0001 ] The present invention relates to an LED module 
provided with an LED chip as the light source . 

BACKGROUND ART 
[ 0002 ] FIG . 19 shows an example of conventional LED 
module ( see e . g . Patent Document 1 ) . The LED module X 
illustrated in the figure includes a case 91 , a sub - mount 
substrate 92 , a wiring pattern 93 , an LED chip 94 and a 
light - transmitting portion 95 . The case 91 is made of e . g . 
resin . The sub - mount substrate 92 is made of e . g . Si . The 
wiring pattern 93 is formed on the sub - mount substrate 92 
and has an obverse surface made of e . g . Au or Ag . The LED 
chip 94 is the light source of the LED module X and emits 
light of a predetermined wavelength . The LED chip 94 is 
mounted to the sub - mount substrate 92 by eutectic bonding 
to the wiring pattern 93 . The light - transmitting portion 95 is 
made of a material that transmits light from the LED chip 94 , 
such as silicone resin , and covers the LED chip 94 . 
[ 0003 ] After long use of the LED module X , the material 
such as Ag that forms the obverse surface of the wiring 
pattern 93 is corroded and changes to a dark color . The 
wiring pattern 93 that has changed to a dark color in this way 
absorbs light emitted from the LED chip 94 . Thus , the 
amount of light emission from the LED module X may 
reduce with time . 
[ 0004 ] Patent Document 1 : JP - A - 2006 - 237141 

rounding the LED unit , and the reflector is provided with a 
recess that accommodates at least a part of the bonding pad 
as viewed in plan . 
[ 0011 ] . According to a sixth aspect of the present inven 
tion , in the LED module of any one of the first through the 
fifth aspects , the case further comprises : at least one mount 
ing electrode provided on an opposite side from the pad ; and 
a penetration conductor penetrating the main body and 
connecting one of the pads and one of the mounting elec 
trodes to each other . 
[ 0012 ] According to a seventh aspect of the present inven 
tion , in the LED module of any one of the first through the 
sixth aspects , the LED unit consists of the LED chip only . 
[ 0013 ] According to an eighth aspect of the present inven 
tion , in the LED module of any one of the first through the 
sixth aspects , the LED unit further comprises a sub - mount 
substrate on which the LED chip is mounted . 
0014 ] According to a ninth aspect of the present inven 
tion , in the LED module of any one of the first through the 
eighth aspects , the above - mentioned pad comprises a plu 
rality of pads arranged in a plurality of rows , and the 
above - mentioned LED unit comprises a plurality of LED 
units mounted on the plurality of pads , respectively . 
[ 0015 ] . According to a tenth aspect of the present inven 
tion , in the LED module of anyone of the first through the 
ninth aspects , the LED unit and the pad are bonded to each 
other by eutectic bonding . 
[ 0016 ) According to an eleventh aspect of the present 
invention , the LED module of anyone of the first through the 
tenth aspects further comprises a light - transmitting portion 
covering the LED unit . The light - transmitting portion is 
made up of a resin material and a fluorescent substance , 
where the resin material is configured to transmit light from 
the LED unit , and the fluorescent substance is configured to 
be excited by the light from the LED unit , thereby emitting 
light of a wavelength different from that of the light from the 
LED unit . Other features and advantages of the present 
invention will become more apparent from detailed descrip 
tion given below with reference to the accompanying draw 
ings . 

SUMMARY OF THE INVENTION 

Problems to be Solved by the Invention 
[ 0005 ] The present invention has been conceived in view 
of the above - described situation , and it is an object of the 
present invention to provide an LED module that is config 
ured to suppress reduction of light emission with time . 

Means for Solving the Problems 
[ 0006 ] An LED module provided according to a first 
aspect of the present invention comprises : at least one LED 
unit including an LED chip ; and a case including a main 
body made of a ceramic material and at least one pad for 
mounting the LED unit . The pad includes an outer edge that 
is positioned inward of the outer edge of the LED unit as 
viewed in plan . 
[ 0007 ] According to a second aspect of the present inven 
tion , in the LED module of the first aspect , the pad includes 
an obverse surface made of Ag or Au . 
[ 0008 ] According to a third aspect of the present inven 
tion , in the LED module of the first or the second aspect , the 
main body is white . 
[ 0009 ] According to a fourth aspect of the present inven 
tion , the LED module of anyone of the first through the third 
aspects further comprises at least one wire including an end 
bonded to the LED unit . The case further comprises at least 
one bonding pad to which another end of the wire is bonded 
and which is positioned on the outer side of the pad as 
viewed in plan . 
[ 0010 ] According to a fifth aspect of the present invention , 
in the LED module of anyone of the first through the fourth 
aspects , the main body further comprises a reflector sur 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0017 ] FIG . 1 is a plan view showing an LED module 
according to a first embodiment of the present invention ; 
[ 0018 ] FIG . 2 is a sectional view taken along lines II - II in 
FIG . 1 ; 
[ 00191 . FIG . 3 is a sectional view taken along lines III - III 
in FIG . 1 ; 
10020 ] FIG . 4 is an enlarged sectional view of a principal 
portion of the LED module according to the first embodi 
ment of the present invention ; 
[ 0021 ] FIG . 5 is a bottom view of the LED module 
according to the first embodiment of the present invention ; 
[ 0022 ] FIG . 6 is a plan view showing an LED module 
according to a second embodiment of the present invention ; 
[ 0023 ] FIG . 7 is a sectional view taken along lines VII - VII 
in FIG . 6 : 
10024 ] FIG . 8 is a sectional view taken along lines VIII 
VIII in FIG . 6 ; 
[ 0025 ] . FIG . 9 is an enlarged sectional view of a principal 
portion of the LED module according to the second embodi 
ment of the present invention ; 
[ 0026 ] FIG . 10 is a plan view showing an LED module 
according to a third embodiment of the present invention ; 
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[ 0027 ] FIG . 11 is a sectional view taken along lines XI - XI 
in FIG . 10 ; 
[ 0028 ] FIG . 12 is a sectional view taken along lines 
XII - XII in FIG . 10 ; 
[ 0029 ] FIG . 13 is an enlarged sectional view of a principal 
portion of the LED module according to the third embodi 
ment of the present invention ; 
0030 ) FIG . 14 is a plan view showing an LED module 

according to a fourth embodiment of the present invention ; 
[ 0031 ] FIG . 15 is a sectional view taken along lines 
XV - XV in FIG . 14 ; 
[ 0032 ] FIG . 16 is a sectional view taken along lines 
XVI - XVI in FIG . 14 ; 
[ 0033 ] FIG . 17 is an enlarged sectional view of a principal 
portion of the LED module according to the fourth embodi 
ment of the present invention ; 
[ 0034 ] FIG . 18 is a sectional view showing an LED 
module according to a fifth embodiment of the present 
invention ; and 
0035 ] FIG . 19 is a sectional view showing an example of 

a conventional LED module . 

MODE FOR CARRYING OUT THE INVENTION 
[ 0036 ] Preferred embodiments of the present invention are 
described below with reference to the accompanying draw 
ings . 
[ 0037 ] FIGS . 1 - 5 show an example of LED module 
according to the present invention . The LED module Al of 
this embodiment includes a case 1 , a plurality of LED units 
2 , a Zener diode 3 , wires 4 and a light - transmitting portion 
5 ( not shown in FIG . 1 ) . The LED module A1 is an LED 
module of a high output type that provides a relatively high 
brightness and is about 5 mmx5 mm as viewed in plan and 
about 0 . 9 mm in thickness . 
[ 0038 ] The case 1 includes a main body 11 , a plurality of 
pads 12a and 12b , a plurality of bonding pads 13a and 13 , 
a pad 16 , a pair of mounting electrodes 14a and 14b , and a 
plurality of penetration conductors 15a , 156 , 150 and 15d . 
The case 1 is made of a white ceramic material such as 
alumina . The main body 11 has a reflector 11a and a bottom 
surface 11c . The reflector 11a reflects the light traveling 
generally horizontally from the LED chip 21 in FIG . 2 to 
direct the light upward in the figure . In this embodiment , the 
reflector 11a is provided with four recesses 11b . Each of the 
four recesses 11b has a triangular cross section as viewed in 
plan and reaches the bottom surface 11c . The bottom surface 
11c is generally circular and connected to the bottom edge 
of the reflector 11a . 
[ 0039 ] The pads 12a and 12b are formed on the bottom 
surface 11c . In this embodiment , three pads 12a and three 
pads 12b are arranged in two rows . Each of the pads 12a , 
12b is rectangular and made of a plurality of plated layers 
laminated from the bottom surface 11c side in the order of 
e . g . Ag , Ni , Au or Ag , Ni , Ag or W , Ni , Ag or W , Ni , Au . 
When the top layer is made of Ag , the Ag layer is made to 
have a thickness of about 2 . 5 um . When the top layer is made 
of Au , the Au layer is made to have a thickness of about 0 . 1 
um . 
[ 0040 ] The bonding pads 13a , 13b are formed on the 
bottom surface 11c . In this embodiment , three bonding pads 
13a and three bonding pads 13b are arranged in two rows . 
Each of the bonding pads 13a , 13b is rectangular and made 
of plated layers similar to those of the pads 12a , 12b . About 

one third of each of the four bonding pads 13a , 13b 
positioned at four corners is accommodated in a respective 
one of the four recesses 11b . 
[ 0041 ] The pad 16 is arranged adjacent to the edge of the 
bottom surface 11c and made of plated layers similar to 
those of the pads 12 and the bonding pads 13 . 
10042 ] As shown in FIG . 4 , the paired mounting electrodes 
14a and 14b are generally rectangular and formed on a 
surface of the main body 11 opposite from the surface 
provided with the reflector 11a and the bottom surface 11c . 
As shown in the figure , the mounting electrode 14a is 
considerably larger than the mounting electrode 14b and 
overlaps the LED chips 21 as viewed in plan . 
[ 0043 ] The penetration conductors 15a , 156 , 15c and 15d 
are made of e . g . Ag or W and penetrate the main body 11 . 
In this embodiment , three penetration conductors 15a con 
nect the three bonding pads 13a to the mounting electrode 
14a . Three penetration conductors 15b connect the three 
pads 12a to the mounting electrode 14a . Three penetration 
conductors 150 connect the three pads 12b to the mounting 
electrode 14a . The single penetration conductor 15c con 
nects the pad 16 to the mounting electrode 14a . Three 
penetration conductors 15d connect the three bonding pad 
13b to the mounting electrode 14b and are in the form of a 
crank . 
[ 0044 ] The case 1 having this structure can be made by 
laminating a ceramic material , an Ag material or a W 
material in an appropriate order , then baking these materials , 
and then performing plating . 
[ 0045 ] The LED units 2 are the light source of the LED 
module A1 and comprise a plurality of LED chips 21 in this 
embodiment . Each LED chip 21 includes an n - type semi 
conductor layer made of e . g . GaN - based semiconductor , a 
p - type semiconductor layer , and an active layer sandwiched 
between these layers , and emits blue light . The LED chips 
21 are bonded to the pads 12a , 12b by eutectic bonding . The 
size of each LED chip 21 as viewed in plan is larger than that 
of each pad 12a , 12b . That is , as shown in FIG . 4 , the outer 
edge 121a of each pad 12a is positioned slightly inward of 
the outer edge 2a of the LED unit 2 ( LED chip 21 ) as viewed 
in plan . This holds true for the outer edge of each pad 12b . 
In this embodiment , the LED chips 21 are configured as a 
two - wire LED chip . 
[ 0046 ] The Zener diode 3 prevents application of exces 
sive reverse voltage to the LED chips 21 and allows current 
to flow in a reverse direction only when an excessive reverse 
voltage above a certain value is applied . The Zener diode 3 
is bonded to the pad 16 via e . g . Ag paste . 
[ 0047 ] The wires 4 are made of e . g . Au . Each of the wires 
4 is bonded at one end to the bonding pad 13a or 13b and 
bonded at the other end to one of the LED chips 21 or the 
Zener diode 3 . 
[ 0048 ] The light - transmitting portion 5 fills the region 
surrounded by the reflector 11a and the bottom surface 11c 
and covers the LED chips 21 , the Zener diode 3 and the 
wires 4 . The light - transmitting portion 5 is made of e . g . 
transparent silicone resin with a fluorescent substance mixed 
in it . For instance , the fluorescent substance emits yellow 
light when excited by the blue light from the LED chips 21 . 
The yellow light mixes with the blue light from the LED 
chips 21 , whereby white light is emitted from the LED 
module A1 . Instead of such a fluorescent substance , use may 
be made of a fluorescent substance that emits red light when 

1 
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excited by blue light and a fluorescent material that emits 
green light when excited by blue light . 
[ 0049 ] The advantages of the LED module Al are 
described below . 
[ 0050 ] According to this embodiment , the pads 12a , 12b 
are covered by the LED chips 21 . Thus , even when the pads 
12a , 12b change to a dark color with time , light from the 
LED chips 21 traveling toward the bottom surface 11c is not 
absorbed by the pads 12a , 12b but reflected by the bottom 
surface 11c . Thus , reduction of light emission amount of the 
LED module with time is suppressed , and the LED module 
Al offers high brightness . 
[ 0051 ] Although the bonding pads 13a , 13b are not com 
pletely covered by the LED chips 21 or the wires 4 , the 
bonding pads 13a , 13b are provided on the outer side of the 
LED chips 21 and spaced apart from the LED chips 21 . This 
prevents light from the LED chips 21 from being absorbed 
by the bonding pad 13a , 13b . 
[ 0052 ] . The provision of the recesses 11b in the reflector 
11a allows the reflector 11a to be arranged relatively close 
to the LED chips 2 . Such an arrangement is suitable for 
increasing the brightness of the LED module A1 . The main 
body 11 , which is made of a ceramic material , can transmit 
light from the LED chips 21 , though the amount is small . 
Arranging the reflector 11a relatively close to LED chips 21 
allows the size of the portion of the main body 11 which is 
on the outer side of the reflector 11a to be increased without 
changing the outer dimensions of the main body 11 . Thus , 
unfavorable leak of the light from the LED chips 21 to the 
sides through the main body 11 is prevented . 
[ 0053 ] The penetration conductors 156 , 15c do not carry 
out electrical function but conduct the heat generated at the 
LED chips 21 from the pads 12a , 12b to the mounting 
electrode 14a . With this arrangement , heat is efficiently 
dissipated from the LED chips 21 , which makes it possible 
to apply high current to the LED chips 21 . This is advan 
tageous for increasing the brightness of the LED module A1 . 
[ 0054 ] FIGS . 6 - 18 show other embodiments of the present 
invention . In these figures , the elements that are identical or 
similar to those of the foregoing embodiment are designated 
by the same reference signs as those used for the foregoing 
embodiment 
[ 0055 ] FIGS . 6 - 9 show an LED module according to a 
second embodiment of the present invention . The LED 
module A2 of this embodiment is different from the fore 
going embodiment in structure of the LED units 2 . Specifi 
cally , in this embodiment , each LED unit 2 comprises an 
LED chip 21 and a sub - mount substrate 22 . 
10056 ) . The sub - mount substrate 22 is made of e . g . Si , and 
the LED chip 21 is mounted on the sub - mount substrate . The 
sub - mount substrate 22 has a wiring pattern formed on it . 
The wiring pattern is electrically connected to an electrode 
( not shown ) of the LED chip 21 , and includes a portion 
extending into a region that is not covered by the LED chip 
21 . In this embodiment , wires 4 are bonded to the wiring 
pattern . As shown in FIG . 9 , the sub - mount substrate 22 is 
bonded to the pad 12a or 12b with e . g . Ag paste 17 . This 
bonding may be performed by eutectic bonding . 
10057 ] The size of each pad 12a , 12b as viewed in plan is 
smaller than that of the sub - mount substrate 22 . As shown in 
FIG . 9 , the outer edge 121a of each pad 12a is positioned 
slightly inward of the outer edge 2a of the LED unit 2 
( sub - mount substrate 22 ) as viewed in plan . This holds true 
for the outer edge of each pad 12b . 

[ 0058 ] According to this embodiment again , reduction of 
light emission amount of the LED module with time is 
suppressed , and the LED module A2 offers high brightness . 
[ 0059 ] FIGS . 10 - 13 show an LED module according to a 
third embodiment of the present invention . The LED module 
A3 of this embodiment is different from the foregoing 
embodiments in structure of the LED units 2 . Specifically , in 
this embodiment , each LED unit 2 consists of an LED chip 
21 only and is structured as a single - wire LED unit . Since 
each LED unit 2 is a single - wire LED unit , the bonding pads 
13a and the penetration conductors 15 , which are provided 
in the cases 1 of the LED modules A1 and A2 , are not 
provided in this embodiment . 
[ 0060 ] In this embodiment , electrodes ( not shown ) are 
formed on the upper surface and the lower surface of each 
LED chip 21 . To the electrode on the upper surface is 
bonded a wire 4 . The electrode on the lower surface is 
bonded to the pad 12a or 12b by e . g . eutectic bonding . 
[ 0061 ] The size of each pad 12a , 12b as viewed in plan is 
smaller than that of each LED chip 21 . As shown in FIG . 13 , 
the outer edge 121b of each pad 12b is positioned slightly 
inward of the outer edge 2a of the LED unit 2 ( LED chip 21 ) 
as viewed in plan . 
f0062 ] . According to this embodiment again , reduction of 
light emission amount of the LED module A3 with time is 
suppressed , and the LED module A3 offers high brightness . 
[ 0063 ] FIGS . 14 - 17 show an LED module according to a 
fourth embodiment of the present invention . The LED 
module A4 of this embodiment is different from the fore 
going embodiments in structure of the LED units 2 . In this 
embodiment , each LED unit 2 is made up of an LED chip 
21 and a sub - mount substrate 22 and structured as a single 
wire LED unit . 
10064 ] . The sub - mount substrate 22 is made of e . g . Si , and 
the LED chip 21 is mounted on the sub - mount substrate . The 
sub - mount substrate 22 has a wiring pattern formed on it via 
an insulating film . The wiring pattern is electrically con 
nected to an electrode ( not shown ) of the LED chip 21 , and 
includes a portion extending into a region that is not covered 
by the LED chip 21 . In this embodiment , a wire 4 is bonded 
to the wiring pattern . The sub - mount substrate 22 is made a 
conductor by e . g . doping . Another electrode ( not shown ) of 
the LED chip 21 is held in contact with and electrically 
connected to the sub - mount substrate 22 . The sub - mount 
substrate 22 is bonded to the pad 12a or 12b with e . g . Ag 
paste 17 . This bonding may be performed by eutectic 
bonding . 
[ 0065 ] In this embodiment again , the size of each pad 12a , 
12b as viewed in plan is smaller than that of the sub - mount 
substrate 22 . As shown in FIG . 17 , the outer edge 121b of 
each pad 12b is positioned slightly inward of the outer edge 
2a of the LED unit 2 ( sub - mount substrate 22 ) as viewed in 
plan . 
10066 ) According to this embodiment again , reduction of 
light emission amount of the LED module A4 with time is 
suppressed , and the LED module A4 offers high brightness . 
[ 0067 ] FIG . 18 shows an LED module according to a fifth 
embodiment of the present invention . The LED module A5 
of this embodiment has the same structure as that of the LED 
module Al except that the structure of the penetration 
conductors 15a , 156 , 150 , 15d are different . Though pen 
etration conductor 15b is not shown in this figure , the 
penetration conductor 15b has the same structure as that of 
the penetration conductor 15c . 
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[ 0068 ] In this embodiment , the penetration conductor 150 
is provided at a position that avoids the LED unit 2 ( LED 
chip 21 ) as viewed in plan . The pad 12b and the penetration 
conductor 15c are electrically connected to each other via a 
plated layer extending from the pad 12b . The penetration 
conductors 15a , 15d are provided at positions that avoid 
bonded portions of the wires as viewed in plan . 
100691 According to this embodiment again , reduction of 
light emission amount of the LED module A5 with time is 
suppressed , and the LED module A5 offers high brightness . 
[ 0070 ] The LED module according to the present inven 
tion is not limited to the foregoing embodiments . The 
specific structure of each part of the LED module according 
to the present invention can be varied in design in many 
ways . 
[ 0071 ] The plurality of LED chips 21 may emit light of 
different wavelengths . The shape of the bottom surface 11c 
is not limited to a circular shape . The light - transmitting 
portion 5 may be made of a transparent material only . 

1 - 11 . ( canceled ) 
12 . An LED module comprising : 
a base portion ; 
a first LED unit located on the base portion , the first LED 

unit including a first end and a second end that are 
located at opposite sides of the first LED unit as viewed 
in plan , the first end facing in a first direction , and the 
second end facing in a second direction that is opposite 
to the first direction ; 

a first electrode located at the first direction side relative 
to the first end of the first LED , and exposed from the 
base portion ; 

a first wire bonded to the first LED unit and the first 
electrode ; 

a second LED unit located on the base portion , the second 
LED unit being overlapped with the first LED unit as 
viewed in a third direction that is perpendicular to the 
first direction ; 

a third LED unit located on the base portion , the third 
LED unit being offset in the second direction from the 
first end of the first LED unit ; and 

a second wire bonded to the third LED unit and the first 
electrode , the second wire including a part that is 
located between the first LED unit and the second LED 
unit as viewed in plan . 

13 . An LED module of claim 12 , further comprising : 
a second electrode located at the second direction side 

relative to the second end of the first LED , and exposed 
from the base portion ; and 

a third wire bonded to the first LED unit and the second 
electrode . 

14 . An LED module of claim 13 , further comprising a 
fourth wire bonded to the third LED unit and the second 
electrode , the fourth wire extending to the second direction 
side from the third LED unit toward the second electrode as 
viewed in plan . 

15 . Aft LED module of claim 12 , wherein the third LED 
unit is spaced apart from the first LED unit as viewed in the 
third direction . 

16 . An LED module of claim 12 , wherein a part of the 
third LED unit is overlapped with the second LED unit as 
viewed in the second direction . 

17 . An LED module of claim 12 , wherein the second LED 
unit includes a first end and a second end that are located at 
opposite sides of the second LED unit as viewed in plan , 

the first end of the first LED unit is located at a substan 
tially same position as the first end of the second LED 
unit as viewed in the third direction , and 

the second end of the first LED unit is located at a 
substantially same position as the second end of the 
second LED unit as viewed in the third direction . 

18 . An LED module of claim 12 , further comprising a 
surrounding portion located on the base portion , the sur 
rounding portion surrounding the first LED unit , the second 
LED unit , and the third LED unit as viewed in plan . 

19 . An LED module of claim 18 , wherein the surrounding 
portion includes a curved surface and a first recess that is 
recessed from the curved surface as viewed in plan , and the 
curved surface is spaced apart from each of the first LED 
unit , the second LED unit , and the third LED unit . 

20 . An LED module of claim 19 , wherein the surrounding 
portion includes a second recess that is recessed from the 
curved surface as viewed in plan , and the second recess is 
spaced apart from the first recess as viewed in plan . 

21 . An LED module of claim 19 , wherein the curved 
surface of the surrounding portion is made of an insulating 
material . 

22 . An LED module of claim 12 , wherein each of the first 
LED unit and the third LED unit has a centerline that 
extends along the third direction , and the center line of the 
third LED unit is offset in the second direction from the 
center line of the first LED unit . 

23 . An LED module of claim 12 , wherein the first LED 
unit is spaced apart from the first electrode as viewed in plan . 

24 . An LED module of claim 12 , wherein the first LED 
unit is spaced apart from the second electrode as viewed in 
plan . 

* * * * * 


